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In the title compound, C2oH 14 BrN 3 03S, the molecule adopts 
an E configuration about the central C=N double bond. The 
chromene ring system and the thiazole ring are approximately 
planar [maximum deviations = 0.029 (3) and 0.007 (3) A, 
respectively]. The chromene ring system is inclined at angles 
of 7.37 (12) and 13.90 (13)° with respect to the thiazole and 
benzene rings, respectively, while the thiazole ring makes a 
dihedral angle of 12.58 (15)° with the benzene ring. In the 
crystal, molecules are connected by N— H- ■ O hydrogen 
bonds, forming C(8) supramolecular chains along the c axis. 

Related literature 

For related structures, further synthetic details and back- 
ground references, see: Arshad et al. (2Q\\a,b). 



Monoclinic, P2 t /c 
a = 7.2802 (12) A 
b = 19.551 (3) A 
c = 14.0638 (18) A 
P = 113.352 (7)° 
V = 1837.8 (5) A 3 

Data collection 

Bruker APEXII DUO CCD 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Bruker, 2009) 
= 0.427, r max = 0.921 

Refinement 

R[F 2 > 2a(F 2 )} = 0.038 

wR(F 2 ) = 0.089 

S = 1.01 

4266 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
ii = 2.38 mm~' 
T = 296 K 

0.43 x 0.07 x 0.04 mm 



11951 measured reflections 
4266 independent reflections 
2786 reflections with / > 2tr(/) 
R,„. = 0.036 



253 parameters 

H-atom parameters constrained 
A/£W = 0.30 e A~ 3 



D-H- - A 


D-H 


H- ■ -A 


D-A 


D-H- - A 


N2-H1-02' 


0.94 


2.10 


3.021 (3) 


164 


Symmetry code: (i) x, 


-y + lz-h 









Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 
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Experimental 

Crystal data 

CjoHwBrNaOaS M r = 456.31 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB5923). 
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(£)-6-Bromo-3-{2-[2-(2-methoxybenzylidene)hydrazinyl]-l,3-thiazol-4-yl}-2//-chromen-2-one 
A. Arshad, H. Osman, C. K. Lam, M. Hemamalini and H.-K. Fun 



As part of our ongoing studies of substituted coumarins (Arshad et al, 2Q\\a,b) we now present the crystal structure of 
the title compound, (I). 

In (I), the molecule adopts an E configuration about the central C 1 3=N3 double bond. The chromene (0 1/C 1-C9) and the 
thiazole (S1/N1/C10-C12) rings are approximately planar [maximum deviations of 0.029 (3) A for atom C4 and 0.007 (3) A 
for atom C12, respectively]. The chromene (01/C1-C9) ring system is inclined at angles of 7.37 (12)° and 13.90 (13)° with 
respect to the thiazole (S1/N1/C10-C12) and benzene (C14-C19) rings, respectively, while the thiazole (S1/N1/C10-C12) 
ring makes a dihedral angle of 12.58 (15)° with the benzene ((C14-C19) ring. 

In the crystal (Fig. 2), the molecules are connected by N2 — HI ■ 02 (Table 1) hydrogen bonds forming supramolecular 
chains along the c-axis. 



The title compound was synthesized by the same procedure as mentioned in our previous papers (Arshad et al, 2Q\\a,b). 2- 
Methoxy benzylidene thiosemicarbazone was reacted with 6-bromo-3- (2-bromoacetyl)-2//-chromen-2-one in chloroform- 
ethanol (2:1) mixture. The reaction mixture was refluxed for 2-3 hours at 60°C to get dense yellow precipitates. It was 
cooled in ice bath and basified with ammonia to pH 7-8. The title compound (I) was recrystallized from CHCl3-EtOH (1:1) 
as golden yellow needles. 



All hydrogen atoms were positioned geometrically [N-H = 0.9449 A and C-H = 0.93 or 0.96 A] and were refined using a 
riding model, with (7j S0 (H) = 1.2 or 1.5 J7 eq (C). A rotating group model was applied to the methyl groups 



Comment 



Experimental 



Refinement 



Figures 




Fig. 1. The asymmetric unit of the title compound, showing 50% probability displacement el- 
lipsoids and the atom-numbering scheme. 
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Fig. 2. A view of a one-dimensional supramolecular chain along the c-axis. 



(f)-6-Bromo-3-{2-[2-(2-methoxybenzylidene)hydrazinyl]- 1,3-thiazol-4-yl}-2H-chromen-2-one 



Crystal data 




C 2 oH 14 BrN303S 


^(000) = 920 


M r = 456.31 


D x = 1.649 MgnT 3 


Monoclinic, P2\lc 


Mo Ka radiation, X = 0.71073 A 


Hall symbol: -P 2ybc 


Cell parameters from 2197 reflections 


a = 7.2802 (12) A 


6 = 3.0-22.4° 


b= 19.551 (3) A 


(i = 2.38 mm 1 


c= 14.0638 (18) A 


7=296K 


(3= 113.352 (7)° 


Needle, yellow 


V= 1837.8 (5) A 3 


0.43 x 0.07 x 0.04 mm 


Z=4 





Data collection 



Bruker APEXII DUO CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
T min = 0.427, T max = 0.921 
1 195 1 measured reflections 



4266 independent reflections 

2786 reflections with / > 2a(I) 
Rint = 0.036 

Qmax = 27.7°, 9 m i n = 2.6° 

h = -9^9 

k = -25^24 
/= 18^18 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )} = 0.038 
wR(F 2 ) = 0.089 

S= 1.01 

4266 reflections 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = V[o 2 (F 0 2 ) + (0.034P) 2 + 0.488P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o-) max = 0.001 
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253 parameters Ap max = 0.30 e A 

0 restraints Ap min = -0.29 e A~ 3 

Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , convention- 
al R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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pin pii ui i a 
C10 — Cll — HI 1A 


1 1/1 A 

1 24 .4 


\n mi pn 
IN 3 — JN2 — C12 


1 1 C 1 P">\ 

115. / (2) 


C1 P11 Ul 1 A 

M — Cll — HI 1 A 


1 1/1 /i 
124.4 


mi \n i r i 

JN3 — JN2 — HI 


ill n 

121. y 


Ml PII \T1 

JN I — Cl2 — JN2 


1 i/i /i pi\ 
1 24 .4 (2) 


pn mi ij i 
C12 — JN2 — HI 


111 1 
121.1 


Ml P 1 1 CI 

JN 1 — C12 — M 


1 i / 1 /; /1 -7\ 

llo.lo (1 /) 


pi 1 Ml Ml 

C13 — JN 3 — JN2 


1 1 n c pi\ 
1 iy. J (2) 


Ml P 1 1 C. 1 

JN2 — C12 — S>1 


iiy.44 (is) 


p.i pi p.1 

U2 — CI — Ul 


1 1 C 1 P">\ 

115.2 (2) 


Ml P 1 1 P 1 A 

JN3 — C13 — C14 


1 1 "7 n n\ 
11 / .y (2) 


p.1 pi PQ 

U2 — ci — cy 


n/;Q /i\ 

i2o. y (2 ) 


mi p 1 1 un a 
JNj — CI i — HI JA 


111 A 

121 .U 


p.1 pi pn 

ui — ci — cy 


i n o p->\ 
11 /.a (2) 


pi/1 pii un a 
C14 — C13 — H13A 


111 n 
121 .0 


p.1 pi pi 

Ul — C2 — C3 


1 1 £ n Pl\ 
llo.y (2) 


pic pn pin 

C15 — C14 — ciy 


I 1 1 C P1\ 

II / .5 (2) 


P.1 PI P"7 

Ul — C2 — C/ 


1 in n Pl\ 
120.y (2) 


pic pn pn 
C15 — C14 — C13 


i in i pi\ 
120.3 (2) 


PI PI P"7 

C3 — C2 — C / 


1 11 1 Pl\ 
122.1 (2) 


pin pn pn 
Ciy — C14 — C13 


i ii i pi\ 
122.1 (2) 


p/i pi pi 
C4 — C3 — C2 


non Pl\ 

iis.y (2) 


pit pic pn 
Clo — C15 — C14 


111 C P1\ 

121.5 (2) 


P/1 PI Ul A 

C4 — C3 — H3A 


1 in c 
120.5 


pi£ PIC UK A 

C 1 0 — C 1 5 — H 1 5 A 


1 1 n i 

ny.3 


PI PI Ul A 

C2 — C3 — Hi A 


1 in c 
120.5 


pn pic uica 
C14 — C15 — H15A 


1 1 n i 

ny.3 


PI P/1 PC 

C3 — C4 C5 


1 1 n /; pi \ 
liy.O (3) 


pn pi£ pic 
C 1 / — C 1 o — C 1 5 


linn fi\ 
liy.y (3) 


PI P/1 U/1 A 

C3 — C4 H4A 


1 in i 
120.2 


PII PU n|<TA 

C 1 / — C 1 o — H 1 o A 


1 in n 
120.0 


PC P/1 U/1 A 

C5 — C4 H4A 


1 in i 
120.2 


P1C PU n|<TA 

C 1 5 — C 1 0 — H 1 0 A 


1 in n 
120.0 


p/; pc p/i 
Co — CD — C4 


111 A P1\ 

121.4 (2) 


pu pn pio 
C 1 o — C 1 / — C 1 5 


i in /i P3\ 
120.4 (3) 


p/: pc d 1 
Co — CD — Brl 


1 1 n c pi\ 
liy.5 (2) 


pi/ pn unA 
C 1 0 — C 1 / — H 1 / A 


1 1 n o 

1 iy.5 


p/i pc r> .- 1 

C4 — CD — Brl 


119.1 (2) 


PIO P1"7 TT1"7A 

C 1 8 — C 1 / — H 1 / A 


119.8 


C5— C6— C7 


119.9(2) 


C17— C18— C19 


119.8 (2) 


C5 — C6 — H6A 


120.0 


C17— C18— H18A 


120.1 


C7 — C6 — H6A 


120.0 


C19— C18— H18A 


120.1 


C2— C7— C6 


118.0(2) 


U3— C19— C18 


123.3 (2) 


C2— C7— C8 


117.5 (2) 


U3— C19— C14 


115.9 (2) 
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Co — C / — Co 


124. j (Z) 


ni o pin pi /| 

c i o — c i y — c 14 


1 TA O f>\ 
1ZU.0 (Z) 


r^c\ po r~<n 

Cv — Co — C / 


1ZZ.J (ZJ 


Uj — CzU — hlZUA 


1 AA £ 


v / — v o — non 


1 1 R 7 

1 1 o. / 


CIO 


1 U7.J 


C7 — C8 — H8A 


118.7 


H20A — C20 — H20B 


109.5 


C8 — C9 — CIO 


121.4 (2) 


03 — C20 — H20C 


109.5 


C8 — C9 — CI 


118.7 (2) 


H20A — C20 — H20C 


109.5 


CIO — C9 — CI 


119.9 (2) 


H20B — C20 — H20C 


109.5 


Cll — CIO — Nl 


114.7 (2) 






P1 1 XT') m*3 pn 

CI 2 — JN2 — JN3 — C13 


1 HH 1 /">\ 
— 1 / / .Z (Z) 


ci — cy — ciu — cii 


A A fA\ 
4.y (4) 


po p.1 p 1 pv> 
C2 — U 1 — C 1 — U2 


1 /0.0 (Z) 


po pn pin tin 

Co — cy — c i u — jn i 


A A //lA 
4.y (4) 


po p.1 pi pn 
C2 — U 1 — C 1 — CV 


a a /"i \ 

-0.9 (3) 


{ • i pn pin mi 

ci — cy — ciu — jn i 


— 1 /i. / (z) 


pi p»i po pi 
C 1 — U 1 — C2 — Lj 


_ 1 /O.O (Z ) 


\t i pin p 1 1 ci 
JN 1 — CIU — Cll — M 


A 1 

-0.1 (3) 


pi p.1 po p~7 
CI — Ul — C2 — C/ 


2.9 (4) 


pn pin P11 ci 
cy — C 1 U — C 1 1 — o 1 


—1 /O.O (Z) 


p»i f ' 1 pi p/i 
U 1 — C2 — C3 — C4 


1 *7A ^ 

—i /y.j {j ) 


/^l 0 ci p 1 1 p 1 n 
C12 — M — Cll — CIU 


U.o (ZJ 


p~7 pi pi p^i 
C / — C2 — C3 — C4 


1 A 

1.0(4) 


pin mi "\t^> 
CIU — JN 1 — C12 — JN2 


1 *7A A f r )\ 

i /y.y (z) 


pi pi p/i pc 
C2 — C3 — C4 — CD 


0.3 (4) 


pin mi rn ci 
CIU — JN 1 — C12 — M 


1.2 (3) 


pi a pc p/: 
C3 — C4 CD — Co 


1 1 (A \ 

-1.1 (4) 


Ml XTT P 1 ") M 1 

JN3 — JN2 — C12 — JN 1 


i /4.y (Z) 


P3 a pc o .- 1 
C3 — C4 — CD — Br 1 


1 *7A £ 

1 /y.j \L) 


Ml Ml PIT Cl 

JN3 — JN2 — C12 — al 


-6.4 (3) 


f^A pc p/: f^n 
C4 — CD — Co — C / 


0.8 (4) 


P11 ci rn mi 
Cll — ol — C12 — JN 1 


-1.1 (2) 


d i pc p/; p~7 
Brl — CD — Co — C / 


1 *7 A O /I / 1 A\ 

— 1 /y.o4 \ vy) 


P11 Cl P11 Ml 

Cll — M — C12 — JN2 


1 *7A O /">\ 

_ i /y.o (Z) 


p.1 pi p~7 p/; 
VI — C2 — C / — Co 


1 *7A i 

1 /y.z (Z) 


MO Ml P 1 1 P 1 A 

JN2 — JN3 — C13 — C14 


i /o.y (z) 


pi po p~7 p/; 
C3 — C2 — C / — Co 


1 1 SA\ 

-1.3 (4) 


Ml P11 P1/1 P1C 

JN3 — C13 — C14 — C1D 


-6.5 (4) 


p.1 po p~7 po 
U 1 — C2 — C / — Co 


1 £L f A\ 

-2.6 (4) 


mi pii ru pin 
JN 3 — C 1 3 — C 1 4 C 1 y 


1 H£ A /">\ 
1 /O.U (Z) 


pi po p~7 pq 
C3 — C2 — C / — Co 


1 h & a 

1 /o.y (Z) 


pin ni pic ru 
Ciy — C14 — C1D — C16 


A *7 //1\ 

0.7 (4) 


pc p/: p~7 pi 
CD — Co — C / — C2 


U.4 (4) 


pii pi/1 pic ru 
C13 — C14 — C1D — C16 


1 HH A (1 \ 
— 1 / /.U (3) 


pc p/: p~7 pq 
CD — Co — C / — Co 


1 HH H /">\ 

— I//./ {!) 


pi/1 pic ru pn 
C 14 — C 1 D — C 1 6 — C 1 / 


A A 

0.9 (5) 


po c^~i po po 

C2 — c / — Co — cy 


0.3 (4) 


PK PK P1"7 P10 

C1D — C16 — Cl / — Clo 


-2.0 (5) 


p/: p~7 po pn 
Co — C / — Co — CV 


1 /o.4 (J) 


pn pio pin 

ci6 — ci / — cio — ciy 


1 A f£\ 

1.4 (5) 


p~7 po pn 

c / — Co — cy — C 1 U 


—i /o.y (z j 


pon r\i pin no 
C2U — U3 — C i y — C 1 0 


5.8 (4) 


p^7 po pn pi 

c / — Co — cy — C 1 


1 H ( A\ 

1.7 (4) 


PTn p.i pm pu 
C2U — U3 — c i y — C 1 4 


1 H£ H S1\ 
—1 /O.Z (Z) 


r\"t pi pq pq 
U2 — C 1 — cy — Co 


i /y.z (3 ) 


pn piq pio p»i 

c i / — c i o — c i y — U3 


1 1 f1\ 

1 /o.l (3 J 


pi pi pn r'o 

ui — ci — cy — C8 


1 A ( A\ 

-1.4(4) 


pn pio pin pi/1 

C17 — C18 — ciy — C14 


0.2 (4) 


02— Cl— C9— CIO 


-2.1 (4) 


C15— C14— C19— 03 


-179.3 (2) 


Ol— CI— C9— CIO 


177.3 (2) 


C13— C14— C19— 03 


-1.7 (4) 


C12— Nl— CIO— Cll 


-0.7 (3) 


C15— C14— C19— C18 


-1.3 (4) 


C12— Nl— CIO— C9 


178.2 (2) 


C13— C14— C19— C18 


176.4(2) 


C8— C9— CIO— Cll 


-176.5 (3) 







Hydrogen-bond geometry (A, °) 

I) I I I /) II II- I D-A D—H -A 

N2— Hl-02 i 0.94 2.10 3.021 (3) 164 
Symmetry codes: (i) x, -y+3/2, z-1/2. 
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